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m Mi w 
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ID 3fi¥x ^t#«!•aS^I^<^#^i:V^^P*^S I T (information Technology) -fbtt 
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m 1 AX'T^i^tcm^titmi^x. mi&^^m> zm^Lma^^^x i.^o(Dxtif^ 

5 tig^. SSB (Single Side Band) :^r^(l. ^im^<D^^ V TW^\CJL^^ 
0 9 1, 7 8 1-^ mmW- 11-239189 ^-^AWi) (^12^$ ttTV^S„ 

0 2BS.tJ«ia2Cj::. JtlE:^:iS^^c|E«$^^TV^5Jms^^-t■o 1^2 
10 Ai::;^i-J;9?^j:S^i:/^5 I$ftft-^i:Qttim^^S SB^ki-5wi:tcJ:t>. HI 

^xSri^-g-rS r i: -CISI 2 C J; 5 Jfc S S B - Q P S K<t^Sr?l0^i-So 

•rm^^—'^m^-y. (n) isLnm.^v'—^m^Y (n) t^^b-c-^tL^*nMPHi 

15 SSl. 2t^J;o"r-^ntr«^i-5o ffi^^lOffi;^}*, igMllI8S3 ^iH" UTfg 

.( /u^ 1 o^^i.xk'^-^-i 2iz.j^^hti?>„ 5^-9-1 ir-^ 

/NVu;;^^?^7.f/u^ 9<??W;'3fi■§•^^:J:o"C=l-»^-l':/«Si^ig^c o s (a>ct) >6S 
^m^fls ^=3riM 2T'fi^-«/^^«^7^/Ui$' 1 0(Dffi;^fi-§-(-<toTi^-i':^ 
aSillS^s in (a>ct) :d5^P$tLS„ -€:LT?=¥1M 1. 1 2i6»b<Z)I^-r 

w<i:tc<t9, s SB-QP SKit-§-z (t) }i5#bn-5„ :i<DX 0 iz.±t&:Sc^ 
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i^mw 1 1^'f ^^mUK^^oi-f h^xk^tzXM.^. s s Bm^ x ^ mm 

2bps/HzX y -7rc-i;?i^>/SST'(iQ PSK-^SSBJ:«P tj^ffc^^^tt 
\Z.1^ LTittt365$> ^bJ^lSSB-QPS K^S^&j^^-fbfiQ P S K J; 9 t> 

:L<Dnm^. mi<oAt)i^i^^^i-^ssBmm\^xusBm^^n^f^i(D 
mi&m3\^±ifm.ssBmmmt^ m2<DAt!->i^-^^\^^ssBmmvxi^s 
20 Bm^-^n^m2<Dmt^m^\^±ifMssBmm^t. mmvsBm^tmm 
LSBm^^jg-^-fsi^^s^^. sr^Riiu mum 2 (Dm^m3\^±if mss 

s Bmm^n^:L t j; t)it^$tLS„ 

25 
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m 2 B tt. s s B -ft ^ ^fc I $ftft# t Qmrn^^m-rm : 

m2Cn. SSB-QPSKjt^^^i-0 ; 

@ ; 
0 ; 

ID El 4 Ctt. mM.(OJ^m-^<o I JAm-^'i: Q$Am-^<7) S S Bit^TT^irm ; 

m 4 mM(Dmmx*(D s s Bitin^-(D^Mit<Dm'f-^f^'^m ; 

15 i§i6B«. mm(Dmm<o^mmm:\^x^mhti^i^sBm^-(Dm^^7f:-t 
m 6 cfi. mM<omm<Dmmmmi^^*)mhi^L?> s sb ^mit^mim^<Dm 

El 7 ti. ffi+SiS^M S S B ^iiS&<z>«l^^^i- >^ n iJ^ m ; 

mSBfi. A;'3ft-^u (t) (0\ijV^JVYm^VAti^Xtim^n (t) (O^ 
^-e$> 5^M^^:^ Veven( t ) t ^Mic^^ Vodd( t )T*^ UfcHI ; 
ElSCfi. A;^{t-^u (t) icc o s o)itS:^S[bfct><^%^i"III ; 
25 EISDfi. A;'3{b^u (t) $rfc/^'</l'b^t^U^u' (t) I:: s i n co ^ 
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1119 B ft. ^Mm^^^^-rm ; 




m 1 0 Afl, U S Bft-^^r^i-m ; 




HI 1 0 B(:i^ us Bff-^tc CO s ft) it <lr^ 




miOCfi. L S Bf§#<£::^i-|ll ; 




m 1 0 D{i^ L S s i n 0) 1 t Sri 






m 1 1 fi. mm<Dmm i <^msiii^s<D«i^^:^-f->^n 5.^5^111 







IS ; 

HI 1 4 {i, ^i$.m^^<Dtili>(DU S Bft-^i: L S Bit-^ t(D^^m^'(Oi^ ^ 

15 V 3 :^i^m^^i-m ; 

mi 5ti, ii{tia®56^<?:>fcfcOBER*fS/N<Z)v'5^U— v^3 
7j^i-HI ; 

la 1 6 tt. s s Bmm^(o^<om0^m^7f^-tzfx2 ^y^m -. 

mi 7Att. mm(Dmmn::.^y)n^fi^LSBm^-(omt^mmm^m±(o 

mi 7Bfi. mm(Dmmn^x^mhin^usBm^(Dmi^mmm?Em±<7> 

m 1 7 cfi. mm<DMm ncx^n^ti^s sB0'Aitmmm^(Dmi^m^ 

25 m 1 8 tt. mm(Dmm 2kx^ m^-r^ s s b ^mtm^m^<Dmm.m^m 

mi 9«:. IIJi<D?^li2 0^il^M<^fl|^^;^-r:?'ny^m ; 
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HI 2 o mm<Dmm 2 ©^p^a ©Ai^KSr^-r y^m ; 
2 1 mmmm 3 (Dmmmm<^m^^?i^-ryxn y^m-, 

m2 2A«, hSB(Omm^&mi^mc o s i nei&X'i^f^l.fcm'^<D^'-:^ 

5 H) 2 2 B fiv F F T m;bOl|!E.^.^Sr^-ril! ; 

El2 2Ctt. y T^S:-g-tP^|^<7)FFTtti;'3^:^i-Bl ; 

13 2 3A(*. LSBc^agilliS^lRl^s i n e^vm^\^fcm^(D^—:^y<> 

El2 3Bfi. F F rmtJ (om^.^mi-m ; 
10 13 2 3 Cf*. ^-r y T:^^'^tfll^<^>FFTm;^^;^-rill ; 

m2Ait, DET (detector) Oj[^3®1ll^^:^'ria-efeS„ 

fix mmm^^^ms s B^t-rs r ^ j; 9 5c<Dmm^wmmp^i:ium-r^ ^> . 

©QP SK©'bo^3||3gS^2f&lw|6l±$-^S^«)JC|i, m4:B<DiiOKM^ 
25 ^^4^i|igBWi5r2fgJ::b?'^tttLtf/iP5^irv\ ^tLT-{l^^^fJj>ffi^'^fieic# 
^n^'jJV^ ^rT% :*:|I1S©?^ST'«> I|lllft#i Q$ftfi-§-Sr S S B^k$-&-5 
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it^m^-r^o ■r^j:f:>fb±te.^m^m'(^mm ufc s s b - q p s Ki^ut ux^ 

iilii^ 2 i: i- 5 r i: /&5 -e # 5 o 

^m-r^ m 5 K^'tmm(DMm(Dmm'mm. 100 tc*5VNT. mm^ti^m^ f 
(t)ft->y T/v-/-?7 wi^^tfe:^ (s/p) 10 n^^oX2mu<om.nm^- 

<Z){B-i-l¥SrB i tl, 3^3 i t2, 4t^<5H-5„ r 2 ^i^<^)ft-§-fi#^ 
M) :^'<=3f;^ h:7^/Ui5' (NFL) 10 2, 1 0 3 1:: J: oT-^-^ =25^;^ hft-§-^ 

So 

■^'f h7^/i-i5' 1 0 2y6^bttl;'3$Hfc'^-r=^;^ hft^JijltS^5l#± 
jfMs sB^p^i 1 o\zAti^fi^tmz. -r^^y^ b:7^/v^ 1 0 zt^h 
mt^^fy^fz-'T^^:^ hft#J*jSi«tl^ai#±{fMssB^p^i 2 ot^A;^$ 

15 ^is^5i#-btf^s sB^p^i 1 of±. m^^Lm^ui 1 2 

113. 11 A:1!i^hfii^m.^^mUt. t/v-^/wh^miSl 1 1 i:^#-t-5o 
*fc^iS^5l#-ht«S SB^H^gl 2 0{4. j^jjfe^m 1 2 2 i:^m§§l 
2 3. 1 2 4;6^fe/j:Sii:^lS&pgi5i:. t /^■-</l' 1 2 1 i <&*-f-5o 
llj!S#:?l#±ffMSSB^il^i 1 0t::A;^$tt6fS^B i t 1, 3<7)-:J->r 

i-a>o/2^Jto^ig£|^ft^^!il 1 2j&^feo#^tSt:dS^#S§l 1 Z\:LXfk% 
$tv-5o :^fcl^^lcit-§-B i t 1, Z(0'r^^:^Ym^^MJV^/\^h^^^\ 
1 1 l^a b/c{t-^tc. ±lEo)i-coo/2/jtS^lRm«-^2gl 1 2d^b<^iE3SiS 
:65^iL|§i 1 4t::T^^$tt5„ 2fetcJ!ni#§§i 1 5 {cTCKD 2o<^>tli;^<D^^ 

ftlSSBft-^ (USBft-^) :65#bti.S„ 

-:)3. Pigt^?l#±tfMssB^PS§i 2 ot::A;'j$tb5ffi#B i t 2. 4 
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jziT^^^HSo ^/cl^^lcft-^B i t2, 4<Z):^^dE^;^ hft-^^t/P^/^h 
1 2 1 iJlii Lfc^t-^lC. ±15 <o 1 + o) o/ 2 JfeSJS^SI^mW^ 12 2*^?, 
5 <n>lEm^iim%^\ 2 3i::-C^^$;Jx-5o ^fcl^l^P^lil 2 5 t^Xr O 2o(7)m 

1i(n>^^h^^b\z.i.^^ -ft^B i t 2, io ^ + <ii o/ 

^-r^T{iys sBft^ (LSBft-^) }ei5#^n5o 

6 A) i:.jaiS^§l#_hf«S SB^^Sgl 2 0;&^P>j±l;^$n5LSBft^(|§I 
ID 6B) -ft-^l^g-^^i 3 otcTJS-^-r^^i^t^J; 0 6 Ci;i;^i-J: 5;^^ S 

IfMSSB'^P^l 2 0{i. USBm-^^#5fc*<D^iS^§|#±lfMS SB 

Bm-§-^i^-j^is^^^f^#m-t-s ^ h So 

ssB|gps^cov^-cIftWi-s. ;:ir-eigi8A~|gi8 FIJI. ig7(Z)^tB0^M 

SSB|^|)^^2 0 0Oi(jf^^:^^i? h/^T'^-To ^Pm-^MI^i: bX. i[k^(D 

m-u(t)+juxt) (1) 

r^lT' (1) ^tc:*5V>Tu' (t) nxtlit^-n (t) hi^*%<£r 

J: ^iz^mr (D±m^^ mm^^ 2 o i . k ^ 2 o 2 ) 

25 Xi^A:hm^u ( t ) Srfiei^tgE c o s a> 1 1 ^ mw- Tffianiss ( t /V--^^/^ h 

^1^2 0 3. K5=aE-1^2 O 4) X'iiAtim^-n (t) (Dt/W-</Uh 

^^^om^u' (t) <lraBi^^Ss i TKo^t tm^-t^o 
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u(t)xcos(o^t 

i/'(0><sinto,/ (2) 

5 

i.tc^^<D:^^^ h/i-Sr^Ufct>(Z)T-fcS„ igSBfi, At)im^-u it) (DM 
/i^^yuhm^m:h^;K:flim^u (t) <D^^X'h^mmm0.^VevBnit)t^ 
m^^^Voddit)X'mi.rch(DX'$>^o m8CnXt}iE^-u (t) t^lc o s to 
it^^^Lfct><^^^L. E18D(iA;^ft-^u (t) Ot/u^/uh^i^Lfcu' 
(t) ICS i no)i t^m^Uyt1j<D<Sr:^bfc:t)(75-CfcS„ :L(D^^^^^ ^fe^ 

!/(/) X cos(0,/ - 1/'(0 X sin a>,r 
= „(/)xf ±1 ju'it)^- — 



1 (3) 

= -{("(0 - juXty)e"^' + iu(t) + Ju'(t))e-''^' } 

(3) ^(Di^m^^hi>m^ib>fj:x^Ks mm^ti^-<^m^'f (t) itmm 
^^-(oii:ix^m^m^e-'''^*(Djiizm^m^i-if (t) t^^<Df* it) 

Bi:;^iJ<5^<i:}dsra$nS„ El 8 E«p)#<^^5r* USB (±miSim^S 
SB) ^>feoTV^5;l<!:$^;^UT*5t). 13 8 Ftti^#<DfPSr* L S B (T 
ilMBJjgi^SSB) i^ioTV>5:ii:^:^LTV>So 

Crr-ElS EfiUlS C-|il8DT'#btb5USBSr;^U. EI8 FJiEl8 C + 
ia8D-e#e)HSL S B^^-To *fe®8A~ia8 F-ett. 13 9 A|C^-r<t 5 
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L S B (D±0.\Z^\/^X^'i-o 

* -r^m^mt^wc -c<^5 s s b m^-sssBiO nsxT(D j; 5 'fc s o m l r r x* 



f(t) = (0 = m(0 + j^^C/wCO] X ^ <fc t>V*(0 = m_(0 = m(t)-JH[m(t)] X'^m ^ 

= /w_(/)e^'^'+m^(Oe"'"^' 
j5 ={m(/)-y^[m(0]}e^'^'+{m(0 + 7^[m(0]}e-^'^' (4) 

- 2m(0 cos a;^/ + [w(/)] sin oj^/ 

^kicu s B k^m^-r^ L s BfB#jc:ov>TBi 6 c ^m\^^xmmt-?>a mec 

{i. SSB-QPSK;fy^©m^^^gc|^IBil^t^:*5»t5«!E,^ia<lr^U USB;65 
20 H^ffiF^s LSB365]ft«iqZffi|^lCgag$tl,-CV^5„ I^C^i^O't'fCUSBirL 

6C-Cf±USB<Sr^$|l|j::, L S B^J^|^$lll^^SV^TV^5o ]^m*ft^^1-^<0®# 
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5 = -J{^(.0 + jH[mO)]}e''^' + J{m(t) - 

= 2//^[/w(0] cos <w,/ + 2m{t) sin <»,f . . 

(5; 

m^±Mco^^m\^X. U S B L S B ilrlHl— jiljK^^*3clcm^a5fci?)l;:. 
USB-lra^o/zrcJtjSiKm^W. LSBSra»o/2fc:ttj^igc^Sr±(f5„ 

10 usBft-^fi. ^^-e^^ttSo 

(6) 

- m(Ocos(a), - + H[m(T)]si3i(€0i - 
^ SisBiO--jmAt)e ' -Jfn_(t)e ^ 

^<7j 

= //[m(0]cos(a;i + — )/ + m(Osin(a>i + — )/ 

;irT-x m^its SB<om^(o 2 A:h ^ m,(tx m^(t) t-r^t. ^fl^t^DM 

/fi,^(0 = in,(0 + y^K(')] 

^ »i,.(0 = /«,(0-j:wK(O] 
'"2.(0 = '"2(0+ 7^K(01 

'«2-(0 = '«2(0->^[»»2(01 

^ L -C m, (/). (/) ^ U S B . L S B i: i- :5 m^it S S B ft *^-cp« (0 

°in, (Ocos(q;, - — )/+/f[i»,(0]sin(<y, -^)'+/f[j»j(0]cos(<u, +— + ffi2(/)sin(a;, +— )/ 
2 2 2 2 

(9) 

:L(D^^mmt-t^m^m^mii)K ii!5(c;jFUfc:t>o-C'fc'5„ usb, ls 
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5o ::ttfiL SB^t#^^:ov^Tt>I^^T'fcS„ s s Bjt-^<^^^^*^Sm^* 
ib^tHbic, ft-i-f (t) (Pre-envelope (BU-^J^i^) 

mi OA~|lll OEtC, |ll8E(::^-rUSBft-^<i:|g|8 Ftc:;^-rLSB{t-^ 

^^-r„ r;i-e0i OA~iai OET'fis lEIs a—bis f irl^^tc, llI9Aiz: 

20 5 J: 9 {c-rso :$-riii 1 0 Aic:^-ru s sm^i^n u-c. jsJc^tj::^-^ j: 5 c 

o s O) I t ^^^■f'So 

-{/(Oe'"" + /•(/)e-^'^')xcoso>,/ 

25 =|{/(0e^'^'-^/'(0e-^-"}x ^ (10) 

= i{/(/)e>^' +/-(/)e-^^' +/(0 + /'(0> 
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^(Dj:5jc/it). mmm^iii^mm^ti^ (hiioe) „ 

5 ^{/iOe'"^' +/*(0e-^^' +/(<) + /' (0} 

^m+f\o ^^^^ 

L s Bft-^icoVNTtl^^l::. mmm^-(m l O C)\Z. s i n o) 1 t Sr^3^i-5 
-{-/' (Oe''"" + AOe-""'' > X sin o>,/ 

- \{-f\Oe'"^' - me-^"'' + /(/) + /• (0) ^^2) 

-*/*(0 + /(0 

20 HI 1 1 tc, :$:^i£cr)?10flS(^mp^gO#|^M<^^-f-o ^^mmms 0 Ofi. 2 
S<7)^jJiil&5l#Tt«^P^3 10.3 2 OSrW-r^o mP=K®3 O 0{i. ^ 
mLy5:^^fi-^<^^<:^hV-?^7^/U'^ (BPF) 3 0 l^iffVX2m(Om^&Wli 
?l#WMmPSS3 10.3 2 OtcA;^i-So 

mi^mi^Tifmmm^s i of*. ^St^m-^Ms 1 3 tmn^s 1 i*>e> 
25 ti:^mm^^m-t^o mi&m\^T\fmmm^3 1 o^. A;^ft#tc*f lt. 
i^mmi&m<o , fc v'>/-i</i^^t^fca> o<^ 1/2 cfc^^s^o, ^ - 2 

i^o^St^{t^2i 3 1 3:d*e><^^^iS^^^Sl3 l itcx^^fSo 
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:d^i-^'^:?^hZ7>f/u^ (NFL) 3 3 O^iiig-rs^irtcJ;!?, jnom^B i 

m^mi^rifmmmms 2 on. m^^wnm^ms 2 2 tmw^s 2 i^^b 
5 MUX. mmmmwiico,iciy:^:^/i^m^&^<oo<DiX2^i]m\^tzmi^m(oi + 

coo/'2%:W-Dmi^miS^m3 2 2d^e><^Sfe^jS^m^S§3 2 ItCT^gLi-So 

-?:(^ttl;'3:65-:^^:^^>^ Is:7></u^5' (NFL) 3 3 1 ^jSig-f-Sr i:t::<t •Js 5n<^ 
<t-^B i t 2, 4:i^tbti.So 

21hWt(r>m^B i t 1, 3^ft^B i t 2, 4;65y-?7 wi^— >y Tyu 
(P/S) 3 3 2(rA;^$nS^^iJ:^«3. P/S 3 3 2d^b^mx- 

^j'f (t) ii^mt}^fi^. 
15 j^fc^c^^^ffiv^T. mi i<D^iig^g3 o o^fflv^ttf^. ussft-^-irLs 

mmmm.3 0 O-ett. 5fe-r. USB±<?D'IW#m,(0S:#'5fcfetC^iKI^5l#T 
20 If^S SB^i^|§3 1 OJ^J; t). ^^{^;^-rj: 9(-> cos (a>i-coo/2) 

*sss-e«c (0 cos(<y, - 

= {»i,(Ocos(a)i -^)/ + jy[OT,(0]siii(o>, -^)/ + jy[»ij(0]cos(a», +^)/ + »i,(Osin(a», +^)/} 

2 2 2 2 

xcos(q;, 

25 , ^ 1 

- -«,(00 + cos 2(a,, - ^)/} + i/f[m,(01sm 2(w, - 
^ J 2j 2 ^2 (13) 

+ -/f[inj(0]c»s2<o,/ +-[mj(0]cosa>o' + -Wj(/)sin2<t),/ + -iWj(/)sm£i)o/ 
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5 ^»i,(/) + ^[w2(0]costt>or + ^m2(0sino)of (14) 

5 :^ i: ;6S-C# 6o 

10 1 1/ ,v„ l-cosct>o' ^ 1/ ,.„sina>or . , (15) 

T'Wi(0+-(-l) — 2-coso>or+-(-l) f-sinco^ 

2 2 OD^t 2 (Off 

im,(/)+i(-irxOxl+l(-irxOxO ^^g^ 

15 -im,(0 

ir/jit). i»,(/)2rttaiX't5„ 

3 1 0{c:J;t)x sin (tOi + coo/2) t^^C-So 
20 *ssB-e«K: (0 X sin(a>, + 

= {»i,(Ocos(<u, -^)f + //[»!, (0]sin(<», -^)f + /r[»ij(0]cos(<u, +^)/ + mj(Osin(£tf, +^)0 
X sin(a>, + -y-)^ 

= ^ ffi, (r) sin 2<w/ + OT, (f ) sin Oq? - [iw, (r)] cos 2a>,f + //[«, (/)] cos coo' + 

+ i/f(m,(01sin2(«». +^)/} + i|»,(0{l-cos2(ai, +^)/} 

^ 2 2 2 2 

(17) 



wo 2005/011223 PCT/JP2004/0 10985 

16 

^ m, (/) sin co^i -h- H[m^(t)]coscoQt ^ — m^it) (18) 

2 2 2 

<V COS/ 

o -(-1) 2_xsin<ii>o^ + -(-1)" 2_xcos<tfo' + — WjCO 

2 a>o' 2 2 

—(-1) 2 (_n ^xcos<Wo/ + — m,(0 

-►-(-l)"xlx0--(-l)"x0xl + -/M2(/) 
2 2 2 

10 1 (20) 

hfa'O. OTj(/)Srttlii-C#5„ 

ifeojmS{cov>TtBi¥t3:UiPJ'f-5„ :^^i5' h/uM+ (to) =M (6>) u (to) 

i:M_ (o)) =M (to) u (-a>) <DiSfr:7— y 3^^J^|^m+ (t) hra. (t) 
20 i:i-5<i:#. 2m+ (t) (t) (^<l?*f ff <i: l^^^o I M+ (a>) | t |M 

_ (a>) |^«^^^•^^a)Ofl^MIS:T«5&v^;il*p>, m+ (t) (t) \mM 

m-^T*fe5„ $e>JCM+ (o)) .!rM_ (o)) m+ (t) i:m_ 

(t) ti^^^T'fcSo --"C-mh (t) fim (t) (^tyU-</l-h^^T'fc9. 

25 m,(0 = -f"^rfa (21) 

jtJ-" / -or 

*K LT2|s:||JS(Z)?^fii(C*5V>-Cfi. |gl&tJ«m2 0^jK[^?l#_btfMS SB 
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f^ii^^iio. l2 0^s^^t^ ssB|gPI§iio. 1 2 0(Dmmm^^^-> 

m^^m^7t(om^ii^(o 2 f&T*> 5 7n<7)Mffi!iiK?g= b w 1 j::^ -ctess L (m 4 c). 
$ bicL s Bm-^^?f^^-f-5^icu s B^t-^^?l^fife■t-'5l^^^:ffiv^5iSJll^SJ^ 

-C'# (I1I4D) . 2m(Dmmm&^'^m\^\^^i:i>^hh^^h^fz.mm.m^mm 

^(D^mmm^m^x^ ^m^mm 100 ^mx*# 
15 i^tz.mi:&.xfm2(ommw:^\%y\-fm.m.m^z 10.3 2 o^sr^tt. musii^ 

l§3 1 Oy5>?jUSBfg-^=Sr#6J: 9(cuytr 19, U S Bm-i-<i: L S Bff 

25 El 1 3 . 01 A:BLXim 1 5 ^mmmmcD^mmm 1 o o2^t/^p^fi 



wo 2005/011223 PCT/JP2004/0 10985 

18 

^mtciri!)^^i)>izh^o mi3itl -QtiA(0-:l3^m^ir^ S S Bm;^T% T 
m^im (LSB) T-fc^o - 3 dB^mnii^O. 5HzX-h^^t7!)^^7!)>^o 
*y5i-5 0 dBi^^*T'0^^*Sd5lHzJC«]XLbtt5o HI 1 4 « I . Q^tl 

m^m^-r^t r t ^¥^mx<Dmm:^^(omms>w-d^ i e q am j; t) ^ 

^^TV^Sr ^T-*)5o mi 5f*. AWGN(Additive White Gaussian Noise) 
m^TX<DBER (Bit Error Rate) ^S/N (SNtb) ^^"T t>OT'$)S„ 

m 1 5 t>M hin^^ix 5 iii. ^mm(Djf^m(Dmmmm i o o . mmmfs: 3 0 

ID OS:fflV^tt^^, QP SKtl5J^I^^(Z)BER^#5r t3&5-C#, 

S^t>Ol 6QAM(^^bTfil 0-2^-Ct>4 d B^^±(?3 S/N#ti^#S 

15 mm(D^m:ijm^mm-r^m^K-:>y'^xwLm\^ti7!>K ^^mm^mm-t^tcifxD 

S S B^^;^ofl|fifetimi::RBF3>i;v\ 

m^s m 1 (OAtJit^-^ s s B^p UTU s Bft^^#5ii 1 # 

2 o^is^^i t ±tf M s s B^m^t^mm n 2 #_L}f m s s 
20 Bmmmc^^x. mi(om^m^\^±ifmssB^m^xm\f^?>i^mi&m^ 
mizi^i.xA:hi^i^y^yi^<om^m^mcnm\^^mm^mi&m^m\f^x s s b 

mm^z. ^Kommmmxi-x. mm.m^\tTifmm.mmt lx. mm^Tr^ 
■rj:oti:mm^s 10.3 2 o^m\f^x:^mm<Dmm:^&^mm-r?>m^izo 

ma. Ati \.tcmmm^^m.mi.xm 1 (^mmt-i-^msm 1 
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5 ^ttTv^536>^ ^(o—mtx^xmi e{Z7fi-txo^i-^<D-m^:bo mi 60s s 
mwt^-y. xtim^^ (t) sr#^ige(^A;^^*. ^^^(omfj^mm^KX'o 

o*«9s lil5(O^St|^§|#±tfMS SB^i^§§i 1 0. l2 0i;:ft;tT. 1^ 

15 5::i^;osx'#5o -oi^, L s B{t-^^#5fcii)OS s B^ig§§}5^ usBft 
■^Sr#Sy5:J6<DS S B^f^Sg-eoftJiHiR^iKl^tc:^ LTA;'3i^i^^>'i-X ( t ) 

20 2 ) 

25 017 1 7 c«> MM(r>j^M 1 t?<Dft^oiBg(^ft;i^^ji^-t-1>(?5Tfc 

-So ^iiS<75?F^li 1 O^Pii^B 1 0 O tt. ll2<D^iS|^?|t_L{fMS SB^P§§ 
1 2 Oj::J;oT@l 7 A»::;^i-J: 9 h/KOL S Bft-^S:#S ^*tc. 
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5 % (SSB^m^b'^pm^) ^?l^^-t-5i<5;^^|gi-^„ Illls^iaircSr 
Jt|j5-t-5i:We>;i^'feJ:pt-x if.%M(oWM (018) <^ i 5 Jfeff-^Sfig^ t S 
^ J: «5 . lll-<^JSiK^milST*^lSo?i^S 1 (0 1 7 C) (Df^cDft-^^^ill 

■r^it?-^. mm<Dmm i ft. la^^ i mm^^mf&^m<Dmm±(ou s b(± 

:fentilMi-S ^) -h<D L s B (TiftiJiS^)(^ga® LT. ci ^ 2 m^b bfc s s 

15 \^-r?>o 

XMt^v (t) iy])T/l^-y<7UjUmm^ (S/P) 4 0 1lc:ioT4 
5*coM3?lJft^Jw^9Si-So :ltl^(D4:m^^.m^ (t) >m2 (t) (t) , 

1114 (t) . t^^:iktir^„ 

20 ft-^m, (t) lis -r^^:^ h^-^/i^^ 4 0 2^mvxi.sB^m^ 
m\^±ifmssB^m^) 4 i otcA;^$tt5o LSB^ii§S4 1 o^. a 

a)o<^l/'2^)lP;tfc^^S^a)i + G>o/2<Sri^ojligi^{t-^i!i4 1 2lb^h(DjE 

3SiS<Srmi[S4 1 3(J:-cm^i--5o ^/cil^^tcfS-^mi (t) <Di-^^:^hm 
25 -^^ t /U-^/U h 4 1 1 fCii Vt:im^\C^ ±15 oj 1 + o) o/ 2 -S^^S^Cft 
1 2;6^b<^3S^3ijS^^^§S4 1 4lCT^i[-t-So «>:t-An^l§4 1 5 tCT 
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+<ooy2ti-^mf^mmm±(DLSBm^ (lsb-d utmi^ti^o 

U-r^^:^ h7>f/u^?4 0 4^iiL-rLSB|gil^ (JS?K#c§l^±ifMS sb 
4 2 0 KAti^tl^o L S B^|)|^4 2 0 ^i^>'7K/Uj^^5>fc{t 

titiim^m^ (t) (D-r^^:^ hm^-^}:^^i-^/^hm^^4: 2 ncmi^tcm^ 

±tS,<oi + <ooy2ti:hm^mm^m4: 2 2;6^b<Z)IE^jgtS:^^§§4 2 3{Z 

10 T^^i-So ^^:J-^i[i^^4 2 5i::-c:::o2o(^m;'3<^fp^^5;::i:t-J;t)s -ft 

(t) ^«-^«53li;SlSm^coi + ajo/2 i:i-:5jSiSI^$|ljJi(^LSB{t 
■i- (LSB-Q) TbmhMo 

ft^mg (t) {i. v'V:!j</UPS«T(^l/'2<DiiM^lr-^X.SjSMS§4 0 5S 
XJ^-r^^P^ 4 0 eSriiUTUSB^p^ (JS^Sm5l#±t«S SB 

15 mm^) 4 3 OjJlAj'j^ttSp USB|g|li^4 3 Ofi. ^i^^^7}?/^jigS8:$>fc(t 

^(oo<oiy2^mcfcm^m<or-<ooy2^w-^m^^mt^-M4: 3 2;ei^e>o 

tlfcm^m^ (t) <^-:?--r=3r>^ hft-^^t/^-^/Uhgg^§§4 3 1 JciS L^tft-^ 
20 iC, ±|aa)i-<Oo/2/i6^l^^m-^II^.4 3 2f)>^(D^^m^mW-^4 3 4iZ 

xmW-f-^o mz.mw^4:3 5\,::x::L(D2^(Dm:^(0^^t^:itizX^. ft 
(t) tr^-^l»i^^j3iclSSra>i-G>o/2i:i-5^iS^II«I±(Z>USBm 
(USB - I) ibm^tl^o 
m^m^ (t) fi. ^>r=ar:^ h:7>f7l'i? 4 0 7SriiUTUSB^PS§ (^iS 
25 ic?|#±tfMS SB^p^) 4 4 Ofc:A;^^ttS„ USB^P^4 4 Oti. A 

a>o<^l/2?|ri^Cfc^lSlgCMx-<Oo/2$r^tojliS^m-^ai4 4 2t^h<0^ 
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^i&^mwm4 4 4\:ixmW'r^o ^tzmmKm^m^ (t) (o-r^^y^hm 
/u^/i- hmm^4 4 1 izm Lfcjf -i-tc. ±m<o i - a> 2 jjesi^^s^ft 

■^M4 4 2d^e><OiEgSiKSr^^^4 4 3 tdt^m-T 5o J5>:JJ:>!)P^^4 4 5 t^lT 
5 -coo/2 i:-rSj^ife#[#«l±(^USBm# (USB- I) ^mhth^„ 

mw^mm4 oon. l s b^p^4 i o j: »9 mcmf^mmi^±(D l s eft 
-^(LSB-i) i.sBmm^4: 2 oKx*)^^fcm^^m^^±(oi.sBm 

(LSB-Q) <i:^;!JP^:^4 5 lT*^JP^-r^„ ^tiVSBmm^4 3 OliZX 

^nftm^^mm±<Dv ssm^- (usb-d usB^ii^4 4o(3:j; 

ID i9#fc^jKI^^$ft±<^USBfi-^ (USB-Q) i:^J!JP^^4 5 2 T-;!lP^-r 5o 

^ e>{-s ;!)R^^4 5 1 ,i:AP^S§4 5 2(D)jmm:h^MW-^4: 5 3X'Ap^i-s;i 

rr-t?mi (t) . nia (t) . ma (t) . m4 (t) <D^p^^-e^-t"o 
\.SB%^m (LSB- I) : 

Wr.(0 = /n,(/)cos(cyj +^)/ + i/[w,(r)]sin(ft>i 

=-W(0-7^K(r)]}/^ 2 +-{/«,(0+7//K(r)]}e ^ 



(22) 



25 
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LSB]^$ft<B!l (LSB-Q) : 

Win. (0 = H[m^(ty\cos(co^ + - W2(/)sin((W, + 

(23) 

USB^$ftiRiJ (USB - I) : 

(24) 

15 



20 



USBj^$ftffiO (USB-Q) : 



(25) 
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^SSB^QPSK 

~ ^LSB-Kc (0 + ^LSB-lm (0 + *^£/5B-Re (0 + ^USB-lm (0 

- m, (/) cos(tt>i + + //[mi (T)] sin((o, + 

+ // [/«2 (/)] COS((Wi + - IMj (/) sm(Q)i + 

+ m3(0cosK -^)r-//[m3(7')]smK -^)/ 

+ iy[/W4(0]cos(a>i -^)t + m^it)sm(o)^ -^)t -•(26) 



S<^^ife^5l#WM^ia^5 1 0. 5 2 0SrWi-5o ^i3i^«5 O 0(i. ^ 
ftU:fe^pm^^^•«>'^v^°;^7^y^^^' (BPF) 5 0 1 <S^^^^b•r 2S<^^tS#c 
§l#TtfM«|S3^5 1 0. 5 2 0KAt!'r?>o 

mi&m\^rifmum^5 i of*, m^mn^ms i4t. 1 1. 

15 5 1 2 i:. 7c/2^tB^5 1 3 t^m^^. ^iSISc?l# WM^^^S 1 Ofi. 
ico)i + a>oX2 tri#oj^i^^m#ag5 1 4d>b<DiE5iiS^m^S&5 1 it^T 

^#-rs„ *:fe^igE^{t^i!g5 1 4d^^<^st^3Sig£^m^i§5 1 2Kxm'^-r^o 
^m%^s 11.51 2<Dmti\^. -r^^T. h^^f/i^^ (nfd ^iiis-rs 

20 m-^mi (t) . niz (t) 7JS^5t$ttS„ 

^tS^?ltTJfM«ISSS5 2 01*. mi^m%^ms 2 4 i:. ^mS§5 2 1. 

5 2 2^. nX2^m^5 2 3 ^ <lrW-t-Sc ^iSm^l #Ttf 5 2 0 1*. 

A;^it-^tcMLT. asill^igi^co jt;:v:^:i?/u^igt^ajo<^i/2$:^^Dfcj^iS 

^coi-coo/2^i^o^jgtfcfi-^ili5 2 4d^^<^jE3SiS<Srm3SS&5 2 1 f::T 
25 m»-rs„ *fc^SE^ft^i!l5 2 4d>b©^SigtS:^»§§5 2 2 fcr^^-T^o 

#^^^5 2 1. 5 2 2©ttJ;/3fi. -^-f^^^^ h:7></U;? (NFL) ^jii©-t--5 

:iti,zxy). m^ms (t) . (t) amyu^H^o 
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mm^m^m^mn't^:itx\ mmm<D7i,(Dm^m, (t) . ct) . m 

3 (t) ^ m4 (t) ^^7U-t^o 

LSB±<Dlt^mi (t) ^#5fcie>lC, 15fe^tC;^i-J;9tCc o s (toj 

5 +<Oo/2) t^^^-r-So 

*sa8-e«»: xcos(<W, + — 

- {»i,(Ocos((», +^[mi(7')]sin(fi)i +^)/ 

+ H[m^it)]cos(a>, + - m^(t)sm((o^ + 

+ m3(0cos(<»i -^)r-^[OT3(r)]sin(tt>i ^^"^^ 
+ H[m^(t)]cos(o)i - —)t + m^(t)sin(o}i - — )/} x cos((Wi + — 

^-Tnii (t) (DttWt-ov^T. J5k^tc::^i-J: 5f-^^Jg^i-5o 

35 {mi(Ocos(<», +^)/ +/fK(7')]sin(fi)i +%/>xcos(6>, +^)t 

2 2 2 

-m,(Ocos^(ft>, +^)/ + //K(r)]sin(a>, +^)/cos(aj, +^)/ ^^g) 

r r T- L p F ^Srii-r r t X'^^^n^o 

20 -m,(0{l + cos2(a>, +^)t}+-H[m^(T)]sm 2(fi>, +^)/ 
2 2 2 2 



{i/[m2(0]cos(tt?, +^)/-m2(/)sin(<0i + ^)/} x cos(<»i 

25 = if[OTj(01cos'(fi>, +^)/ -/it2(/)sin(a>, +^)/ cos(a>, +^)t 

2 2 2 

= -^[iWjCOlO + cos2(tt>, +^)/ -iiijCOsin 2(a), +^)/ 
2 2 2 



(29) 



(30) 
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r ^ T- L P F Sriii-r t X'^^^m^o 

^ 2 2 (3j) 

-*ii/[m,(0] 

5 :L(Dm^nm^ (t) iric^i-so-cnii (t) <o-^ l^^:^ a Y t = 0 

{m3(0cos(a>, -^y-/f[;«3(r)]sm(fi>, -^)/)xcos(a>, +^)/ 



10 



= m,(0 cos(tti, - cos(o>, + - H[m^ (T)] sin(coi - x cos(o>, + 

2 2 2 2 



(32) 



= — W3 (/)(cos 2tt^/ + cos fi)oO - ~ ^['Ws Ico^t - sin ft>o/) 
2 2 

r r -c L p F ^iii" :i ^ -e^5fe^Sr#5„ 

^ (/)(cos 2ft>,/ + cos cWoO ~-^ff[ffh (^)](sin 2<Ui/ - sin co^t) 

15 1 J (33) 

— W3 (0 COS a)f,t + —H [ntj (T)] sin fu^/ 
2 2 

r<Dft-^ttJl?SI^[a) o*«Billj&i:-rSTffi!lS S Bi-Z^^o*, L S B-C*>S„ -f-^i 
25 Off-^ma (t) «+5>lCjiig;dS|aih$tt-5o 
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2 2 2 




-^)/COS(ft>,+^)/ 

2 ^ VI 2 



5 - —H[m^ (/)](cos 2cOit + cos cOf,t) — (0(sui 2<Wj/ - sin Oq') 



(34) 



r r. T* L P F 5riii- ^ i: X-i^^^n^„ 




»i4(/)(sin IcoJ - sin CD^t) 



(35) 



-* — ^[ot^ (/)] cos cOfl/ + — Tw^ (/) sin a><,r 
10 2 2 

2pffii-5r i:{^:J:«3ft-^m4 (t) (i+^{Cjijg;dS(J§.Jh$tL5„ l^^t^mi (t) 
20 Oi^^^7'!J:x^;^Dy h t = 0iJ:*3V>T«Sl^<^H [ni4 (t) ] /2.t^Q 
bfa^ (DX'm 1 2 5 1> 0 T*fc 5o 

JSfetr. LSB±<^tf#m2 (t) ^5»:tC:^i-<t pt-s i n (co 



wo 2005/011223 



28 



PCT/JP2004/010985 



*5SB-epsA:><sm(ft)i+-^)/ 

= {Wi(/)cos(fi>, +^)/ + iy[mi(r)]sm(<Wi +^)/ 
^ + /^[m^C/)] cos(ft>i + - m^(t) sin(tt>i + 

+ m3(0cosK -^)/-if[m3(7')]sm(a>, -.^)/ 

+ i/[w4(0]cos(£W, -^)/ + m4(0sin(<yi -^)Oxsm(a>, +^)/ ^^^^ 

{w,(Ocos(a>, + /f[w,(r)]sin(ft>i + ^)/} x sin(<», +^)/ 

= /«,(0 cos(ft), + sm(ft), + + ^[w, (7-)] sm'(ft>, + 

-im,(/)sm2(fi>, +^)/ + |i/(m,(r)]{l-cos2(fl>, +^)/} 
15 (37) 

:i :i -e L p F SriSi- r t T-^^S:Sr#So 



•(38) 



im,(0sm2(a;,+^)/+|//[m.(r)]{l-cos2(ft>,+^)0 

20 r(Dfi-§-(4m2 (t) tii:^-t-6C0-fm2 (t) <?51^ V:?"y >'^>^ P 5/ h t = 0 

JSfcl^. ma (t) (DttttJSrffPo 

OTm^COlcosCo, +^)/-in2(0sin(<», +^)Oxsm(tt>, 

2 2 2 

= /f[m,(0]cos(a>,+^)/sin(fl>,+^)/-m,(Osm^(tUj+^)/ 
25 2 2 2 (39) 

= i//K(0]sin2(c», +^)/-|w,(0(l-cos2(ft>, 
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c ;i L p F r. t -t?j^:^Sr#6o 

= i/r[m,(0]sm2((».+^^)/-im,(0(l-cos2K+^V 
2 2 2 2 (40) 

{m3(0cos(£», -^)/-/r[m3(r)]sin(fl). -^)/}xsin(a>i +^)/ 
jQ = — W3 (0(sin 2ft>,/ + sin tt>o^) - — //[/n, (r)](cos 2ft;i/ - cos ft>oO 

(41) 

r :i -T? L p F ^ii-r :i T'^s>:^^#5„ 
— (t)(sm 2cOit + sin cUoO - — [/W3 (r)](cos 2cOit - cos ft>o/) 

15 ->-»i3(Osinft>o'+-^['W3(7')]cosfi>o' 
2 2 

:5^tc:iiig:d5|aJLh$tL-5o mm^lm^ (t) (Di^v:?'!) ^-iJ^;?^ n b t = 0 t^:*5 
20 V>Tfi||23fi<Z)H [ma (t) ] / 2 :65 0 i: S(^T'|I 1 ^ t>ll 2 ^ t» 0 T'fc 

{//[w4(/)]cos(tt), -^)/ + w^COsinCo, -^)/>xsin(ft>, +^)/ 

2 2 2 



25 



= H[m^it)]cos(Q)i -^)/sin(fi>, +^)/ + /W4(0sin(f», -^)rsin(tt>, +^)/ 

2 2 2 2 

= — i/[m4 (0](sin IcD^t + sin cy^O + ^4 (/)(cos 2co^t - cos o^oO 
2 2 

(43) 
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^H[m^(t)](sm Icoj + sin fl>oO + — m4(/)(cos 2ft>,/ - cos cOoO 

1 , . 1 , , (44) 

-^—H\m^ (/)] sm ft>o' - X '«4 (0 cos <Wo/ 

J;»9{t#m4 (t) (i+5^l::jiigmJl:$tb6o 
15 ^fet^x US B±c^1fto3 ( t) ^#S/ti6lC, ^$fe^t^^-r<t 9t-c o s (co 
i-a)o/2) tSr^^-rSo 

*ssb-(3P5a: xcos(ft>i -^)' 

= {SusB-H^ (0 + *ZSB-Im (0 + *t«»-Rc (0 + *OSB-Im (0> COS(tt), - ^)/ 

20 ^ ^ 

= {m, (0 cos(tt), + —2-)/ + H\m^ (r)] sm(<o, + —2-)/ 

+ ^(/Wj (/)] cos(cyi + — )/ - (/) sin(a>, + — )/ (45) 

2 2 

+ (/) cos(a>j - - H\m^ (7)] sm(fl>, - 

25 + /^[m^ (/)] cos(<w, - — )/ + (0 siii(ft>, - — )0 x cos(o>, - — )/ 

2 2 2 
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{/w, (/) cos(ft)i + + H[mi (T)] sin(tt>i + ^)t} x cos(fij, - 

2 2 2 

= /w,(/)cos(o), +^)/cos(<»i - —)t + H[mi(T)]sin(cOi + — )/cos(<»i - — )/ 
2 2 2 2 

5 =•^OT,(0(cos2ft)^/ + cosfi>oO+■^^['Wl(^)](s^nfi),^ + sina>oO (45) 

— wii (/)(cos 2<o,/ + cos <Wo/) + — H[n\ (r)](sm a>j/ + sin <»„/) 

2 2 (47) 

-^■^m^ (t) cos £»o< + [m, (r)] sin tt>o/ 

i|'SJ;'9 hW:<ir^miW^\t^(DX\ :^:^^\zi6\^x^:Li^l^mm'r^:LtK^ 
•9ft-^mi (t) fi+^(^iiig;65|ajt$tt«o 

=F^^<D—^t^£^m2 (t) <D|^*^COV^Tx6'<S„ 

20 {H[m^(t)]cos((Oi +^)r-»i2(0sin(tt>i +^y>xcos(fi>, -^)/ 

2 2 2 

- //[m2(0]cos(a>, + cos(co, - - m^{t)sm.{(o^ + cos(a>, - 

2 2 2 2 

= ^ H[m^ )](cos 2(D^t + cos ay^t) - m^{t){sm 2co^t + sin oj^t) (48) 

r r L P F ^ii-r i: T-2k^S:#5o 

25 — H[m2it)](cos Iw^t + cos ft>o') - ^ (0(siii 2a>i/ + sin m^t) 

^ J (49) 

-» — //^[/W2(0] COS co^t - m2(/) sin cy^' 
2 
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±:^izmxi-^ ym'miM^^y 4 \z.n u-cjito ^/ 2 ^x±.xm u 



h^i^mx^ hm<i-^mmT!)^0'\^^(Dx\ ^:ij^izi6\,^xii^in^mm-t 

^:LtK^i9i$-^m2 (t) fi+5>tCiiji;dS|Jajh^tL5o l^^l^lmg (t) (D-t 
10 >'-7"y i/i5^;^n 5/ h t =O^C*3V^•rfi||l3S<Z>H [mg (t) ] /2t)^0tti: 

ttW-t-'<#in3 (t) tCOV>T3!!li-<5„ 
{ot3(0cos(o>, -^)t + H[m^(Ty\sm(Q)^ -^)t}xcos(a}^ -^)t 

15 = m,it)cos\w, -^)t + H[m,(T)]^(Q)^ -^)/xcos(a>, (50) 

-^rn,it){l+cos2(co,-^)t} + ^H[m,(T)]sm2ico, -^)t 

r r L P F ^Jl-r r T'<5k5C^#5o 



5 \/^mM7!>^^J:^ti^o t<},co—/U:^-:7^^0},z\^fz.m'^ia'i'r^^:^hy-(/i- 



20 



(51) 




rpL-Cmg (t) ttttW^tLSo 



25 




(52) 



wo 2005/011223 



PCT/JP2004/010985 



33 




(53) 



5 

rc^ft-^fimg (t) <biiL^-r-50T'm3 (t) (DD->--:f])^^ii^^ayht = 
L SB±<D"lt^m4 (t) Sr#5fc«C)tc:. «fe^<D<t5i-s in (a>i 

*ssB-epffl:Xsm(ft),— ^)/ 

= {*Xa»-Re (0 + ^LSB-lm (0 + *«S»-Re (0 + *OSB-Im (0} ^ Sm(<»i - 

= {Wi(Ocos(ft>, +^)t + ^[m,(r)]sm(a>, +^)/ 

+ i?[w2(0]cos(£Oi+^)/-m2(0sm(<w, 
15 2 2 (54) 

+ /n3(0cos(6>^ -^)/-if[m3(r)]sm(<w, -^)t 

+ [m^ (0] cos(ft>i - + (/) sm(fi>, - ^)t} x sm(ft>, - ^)f 

2 2 2 

^-fmi (t) <D#|^^^:ov^Tai'<6o 

20 {m^ (/) cos(cyi + + H[m^ (T)} sin(a>, + ^)t} x sm(<w, - 

2 2 2 

= w, (0 cos(a)i + ^)/ sin(ft;i - + H[m^ (r)] sin(a>, + sin(a>i - 

2 2 2 2 

= — /», (/)(sin 2£y,/ - sin (o^t) + — i/[/w, (r)](cos 2ct>,r - cos (o^f) 



2 



2 



(55) 



25 



;i T' L p F iSrii-f - ^ T'^J:^^#s„ 



— m, (0(sm 2<»i/ - sin a>oO + — ■^'^['Wi (^)](cos 2tt>,/ - cos fi>o') 
— - - Wi (0 sin CD^t -^H[mi (T)] cos Ctfo« 



(56) 
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5 V>T(i^2^(75H [mi (t) ] / 2 ;dS 0 i 5 <7)-e^ 1 2 t> 0 "Cfe 

{H[ni, (0] cos(a>i + - m, (t) sin(ft>i + ^)/> x sm(«, - 

^ =//[/»i2(0]cos(ft>, +^)/sm(6>i -^)/-m2(0sm(tt)i +^)/sm(ft>, -^)/ 

= — /f [/«2(0](sin 2<u,r - sin cOf^t) - — 7W2(/)(cos2ft>,/ - coscOqO 

^ ^ (57) 

r r L P F SriS-r :i ^ -CiJkiC^^So 

= ^ H[m2(t)]isin. IcOit - sin co^t) - — /«2(0(cos 2<»,r - cosa>oO 
16 2 2 (58) 

- - [iWj (0] sin €D^t + -^2 (0 cos CD^t 
20 ix^o 

^t-. ^^SE<^— oi:/i5m3 (t) <D^^iz^\/^xm^^o 

{m,(Ocos(«>, -^)r-^[m3(r)]sin(a>, -^)r}xsin(<y, -^)/ 

-m,(Ocos(a>i -^)rsin(£», -^)/-/f[iW3(r)]sin'(<o, -^)/ (59) 
25 ^ ^ 2 

= ^m3(0sin2(ft;, -^)/ -i/f[m,(7)](l-sin2(a,, -^)) 
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r r T' L p F iii-r t x-^^^n^o 

I m, (/) sin 2(a>, -^)t-iH[m, (r)](l - sin 2(^«, - ^)) 

1 (60) 

5 cKDfs-^ftm^ (t) ^ii:^-t-s<^)-em4 (t) vjj^x^oi/ h t = 0 

m4 (t) (Dtttti^COV^T5£li-<-5o 
{ifK(0]cos(tt>i -^)t + m^(t)smia), -^)/}xsin(ft>j -^)/ 

JO = i^'KCOlcosCo, -^)/sin(fo, -^)f + m,(0' sin(fl;, -^)/ (gi) 

-|/fK(/)]sin2(£y, -^)/ + i»i,(0{l-sin2(ai, -^)/} 

r r -e L p F Sriii-r ^ -e^sic^^^So 

i//[m,(0]sin2(ft>, -^)/ + lm4(0{l-sin2(fl>, -^)/} 
15 ^ ^ ^ (62) 

i5UTni4 (t) 0«&W«:^T9 r i:d5-e#-5„ 
JBAi^^-^-fttf^. m-^mi (t) . m2 (t) , ma (t) . m4 (t) 

fi^b b fC S S B ft-^a¥ *5SS-ePfflf = *£iB-Rc (0 + *iaj-lm (0 + ^l/SB-Re (0 + SvSB.^m (0 

20 {3:*rbT. ft-^mi (t) (Z)ttttJtC*3V^T»lc o s (coi + a)o/'2) t 

mmi^\^X. m^-m^ Ct) {ClIL-Cf*. s in (o>, + a>o/'2) ttCj;S 
^i^-C% -ft-^ma (t) t^iaUT(i> COS (a),-coo/2) tKJi^tk^^X\ 
25 m-^-m^ (t) tcMUTfi. s in (aj,-o>o/2) t J; 5:g^ig-C% ttmi" 

(lliS(^JF^^3) 

llt£0?^S2jC*3V>T:^L^cMT-t-n^/6<)^ia;j5-iCt;:*3\/^Ttt. ^^^f h 
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ID m 2 1 1;:. :^mt^(oif^m(ommmm e 0 0 <^^^tr^-ro 

mp^«6oo{i. ^mm^^^^y (BPF) Qow^xtiir^o 

B p F 6 o 1 \^x<>x>sL^^fi^mmi(D^mm^^hntz.^mm^-\i^. mmmm 
%La> ^^^^-r^m^WB^w.^ 0 5 tm%^Q 02. ^ozt n/z^m^ 

6 0 4 <>:d^e>^iSii:^1^iS^icA-5o 

$nSo il:^^i&$ttfc{t-^fi> X2^/<:^y^jV^ (LPF) 6 0 6. 6 0 7 
S:^ bTT-^cr ^-X^ v'iJ'/^^m^ (A/D) 6 0 8. 60 9 i^lA;^ ^H-So 
7'-^i3i/-7'^i;'i$'yi'^^§§ (A/D) 6 0 8. 6 0 9 l::<t oTi^^Yk^tt 

fe{t-^f*. iSiiS^-y^^lfe (FFT) 0)^6 1 ot^j;oT7— y 

20 fc^x -ft-^^ttl^ (DET (DETector) ) 6 1 WcT^ti^ifL^. ^ bT^f-^ 
t^ttlS&6 1 \\:iiioX7C<om^m.^ (t) . va^ (t) . (t) . m4 (t) 

::L:Lxm$Lm'i^y ^ (lpf) q o 7X^—^y<^^Y^mz.T^-^fifz. 

fi-^O;^^^ h/W-^r. 02 2 B. ®2 2CtC^bfCo 13 2 2 A~0 2 2 Cli c 
25 o s i n e iK<^?ffl!l<^^iSW::^ (^^^6 0 Z<omt)) <D7^^^ h/Hag?r:^b 
:rct>OT'fe5o :ir{^s6*)tCfi. l^SB(Dmm^mmLc o s i n e tST-:g|j!£ bfc 
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imW^e 0 3(om:h) K;^^:J' h/^Sr^U^ m2 2Bn^(DF 

5 ±^i.tcXoi^r2—y<:^y^/\^'$' (LPF) 6 o 7 f)^h(Dm:fiiw^n. T-r 

i 5^^:'^j^oTV^So El 2 2 A~|§I 2 2 C<z>t?iJSri:nfi. 4m<Dm&X-^>zfV 
15 ^lo^^x FFTdli^e 1 Od>P>H, 132 2 B(^{4gl::^tt-^*tb<^j^j&^lc: 

(t) T-fc5„ ^iTdft^a^AR 2fiTffiOiK^llii:gPT'^P$ttfcm^mi (t) 
-t->^j:t>*). fi-^mi (t) ^ft^m3 (t) P)«yS£m{t-^i:Jfet). 

25 ID 2 3 A—HI 2 3 C{is in e ^(Dm(D^T[^mti (^^^6 0 2<D^ti) (O 
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1112 3 B{*^<;?FFTW;^<^M;^x^:^b. El 2 3 CJi^i^ )> T 7^^'^ts%^<0 
5 FFTtii;'3^:^-t"'bOT*fc5o 

^■?:^:7xf /U;?' (LPF) 6 0 6 /5^b<^W;^ft-^«> 
n^— 7*W'-:^^5'>'^^i$l^ (A/D) 6 0 8JCj:«9S^'fb^tt^::f^tJ:, FFTIU 
1^6 1 0(^A;^$tt5„ T-^n^-xV v^t^/^^JfeS^ (A/D) 6 0 8l::43V> 
-Cbx T-^ajZ-x-r v'^^'H^mSS (A/D) 6 0 9^:111^1::. 
10 >^y >'i/^iK»5-<-;^/-^:/K^^*^*SO^/j;< ^ 1> 2f^^^:|9:^^;J^■rv^So 
;*:||jffe<^?l^ST'(*. 4^&JeJlJl(D1^>':/y ^>{^"jaigt^-Cf-i^:7'y :^i5^"^tT9 <t 

9tCJ^j:o-CV>S„ EI2 3 A~ia2 3 C^C*3V^Tt>. blTclgl 2 2 A~|i| 2 2 

CKZ^jj^m. FFTlHlSSe 1 Od^bf*. 02 3 B <7){i«t^^^X^**LOjgiK^lC 

;6S^fiK$ttTgl2 3C<^J:5'^jitt};'3Sr#S:ii:;is-e^So 
(t) -e*>s„ *fcft-^S¥AR5iiT1Ryid£^^#:lfp-e^^$tt^fi^m3 (t) 

20 E^^iSgPf-Ts i n e|S(Cj:«9lt^Sbfcm-a-i^{is |il23B, |i|23C 

■C% WPg^ (2M+1) <Z)j^«i^J5K5>-C*<Z)J^/^«J«$ttTV>S>b<^)i:^JtC*-5o 
o^^H#[s (t) i:-r5:ii*5T-#5o ^<n>mmmL^ (t) Sr^m^-y 
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(63) 



M 



(64) 

M 

simT/N)= yc^e'^'^ (65) 



Oct 9J-*"B:6c 
10 simTIN)^yCj^e 



JlmtmtN 



M 



•(66) 



y2^i*jn«/JV 



5(A:) = ^sin)e-'^"'" (67) 



1 1 

1 e'-'^^w 



1 





'^0 




So ■ 




^1 























(68) 



20 2, N-1) Sr«-ttT#tf-t-5ri:lJ:J:«9^< 



25 



1 



1 



e 



1 



g-y2wi(JV-l)/Vgy2jm(JV-l)/W 





•50 
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= + (70) 

5 ^(Dt^. s (n) <D:7-V^m^S (k) (6 7) ^ J: «9 . lk^(DX 

N-l 

,-/2nkn/N 



= ^ {s„ (») + Js,„ («)>(cos(2^A: /N)-J sinilmik I JV)) 

^ =^'K(«)cos(2^iwA:/iS^) + s^(w)sin(2«wA:/iV) (71) 
+ j{s^ {n) cos(2jmk /N)-s^ (w) sin(2;iw* /N)}] 

rrx's (k) (dmu^s,, (k) . (k) t-r^t. ^tihn^^(D 

N-l 

15 (A:) = ^ {-s„ (w) siii(2^ + («) cos(2jiwA: / JV)> (72) 

5„(A:) = ^\5„(/i)cos(2;mA:/JV) + 5,„(/i)sin(2^A:/iV» (73) 

:L(O\0E.%(omM.^^t^-tf:.m^>^:b^X\t^ -(t-^^m^ (DET) 6 111^ 

J; oT. ^aemjiigEigcJLoft-i-i: u s B t> L < SB (Dm(om^m^w±. 

0 2 4(i. {t^:gim5S (DET) 6 1 1 <7)^x/WSr:^-ro ft^^tti^ (DE 
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(DET) 6 1 m^th^m^i^x^mmm-r^j^iyib^mmm^j^^^m 

5 ±^iibfccfcp{;iiii2 2Aji. :^mm(D^m(Dmmmm6 oo imm-r^mm 
{t-§-sr^i-^i©T'fcs„ Mri^ma^. mmmmts sb:^^<d 4mm<omwif>^ 
h^a^. iii2 2Aft. :ifi^m.mm^m.^f^KWM\^it.ikm^7n\^x\^^. m 
pm-^{i. :i<Di^mxmm^m^^m^nx^mmi'm<o 

mmmm. eoon. la 2 2 Aoft-^-sr^n-c. v^i^7j?/ujis8o i / 4 i^j::*^ 

15 — ^^FFT|H]!^6 1 ot::iii-i:, 112 2BJ::;^t-J:5t-^/:^:^/i'jSjSfcorBT 
oo^-a-t^ili. <Sii^<Ra<^2;^^:J' h/WiUSBOt><^i:/j:«5. — i§i*iKfill<7> 

Jl^(0 If J- U S B (D^^ii^A y) iitfo 

(omn. V^i^<DA^^X?^M\:^m'^X^^o 

25 ft^^^m^ (DET) 6 1 r(D1s^'M^cA«9i2.^/c^-<^5' h/i^m^m 
<o-e*)5„ i^i^tc. ft^i^msg (DET) 6 1 iti. 'tti^timmm^x;h^ 
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-r^jr:bt>> ft-^i^msi (DET) 6 1 ifi. ^mssBm^:d^^mm^^tm. 

If^-eff U T;?^^ffjffl UTS S B^D S B (Double 

Side Band) ft-^^c-T S r l;: J: 0 ifigltJiTcOv'i^^yWt^^lf^i-S r i: 

531^ y T>^^^(i. USBigi||?^i:LSB^il|?S<Dr«1l^#bns^^^ 
^r^-^JiSEmiA-hl- JiTt^^fetT^lft LT = e— r 6 r i: -C. U S BSgi^St J; 19 

E!24tt. r<Oacxi' y T;^<S:fflv^TDSB^t^fb■r'5fc^?)<^^t^t^t^§§ (D 
ET) 6 1 l<D^y/u^7r^Lfch<DXh^o ^^^JIS$i^fc^^tft■^3{)^fefi. 

25 r <i:-t?DSB'fbbyh{t-^S¥)6S#^tb5r <b<Sr:^LTV>S„ 

HI 2 4 iCioV^T. PI. P 2fi-en-etULSBi:USB<D||^ffi!j(^1f^$rll 
•5mi-DSB:/n y^ 6 11 a Lf::t><^T-*)5„ P 3tiP 1 (^^-C VT:^ 
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T*>Sr i:<Sr^LTV^5o F F Tmtl(D±^hl.< itriQ<Dm^Tb^P 1 . PS 

p 3<Dm.mxm^tcmmtm--x'h^o ^^m<Dmmi-i. vtzi^^xQi, t> 

L < «Q a /55 L S B iCtg ^-rS D S B Q 2 7l>^U S B iC+B^-t-^ nSBtti: 

So 

t^X%?)o 

^:b^!i^mt-r?>mmmmmm<DmmiHx\ ^^^<Dm^^m:i^^tttm i.xm^- 
15 Bmmmt:^mic\^±\^n^^m^m^mmx't ^ tmz. ^(Dmmmmi)^^ 

2|s:§gjSa»f*. 2003^7^250 mm<DWm 2003-280519. 2 

003^11^120 mm(D'i^m 2003-332324 rxj^ 2004^4 

^19 0 mm(owm 2004-151056 t^S-^< „ ^(op^m-i-i-^x:L:i 

25 iifi-^Mi^LAN (Local Area Network) ^liffiV^bn'5IRIillii{t^JCJl£< 



wo 2005/011223 PCT/JP2004/01098S 

44 

1 . B 1 (DAti-»7^/i^^ S S Bmm UTU S Bft^^#5ll 1 

m 2 <DA;^v'>'^/t'Sr S S B^iiLTL S B|t-^^#S^ 2 
5 itfMSSB^ii^i:, 

BUIBU S B fi-^ t BUIB L S B fS-^^^-^-r S f^^m t . 

^AiiU H&IS|g2<Dmii:5lt±JfMssB^^^fi. mt&mi(Dm^m 

51 ^ ±tf M s s B ^m^x-m\f^^mm^m^m^M i^xAti i^>^:^/u(Dm^ 

ft^ib^ttfcHuiEii 1 :&,xim 2 (Di^i&m-^S: y =^m.^-r^ f f Tini^ 
HuiBFFTiaiss<Dm;/3m^i::s-:j^. ^m.mi^mm.WL±.<Dm^ t ^ usBx 

25 -^^IWIft 

4. ^l(Z)A:;'3i/>'>i?/^SrSSB^|S3UTUSBfi-^^#5US 



wo 2005/011223 PCT/JP2004/01098S 

45 

gflBU S B ft-^ <i: ftffIB L S B ft-^ <lr^^-^i- 5 ;^ 7^ i: . 
5 flulBL SBm^?l^^:^7">y:7'T'fi. BuieuSBft^f^fife^-riy-rT* 

l^<lrfflV^T S S B|SSIiSr=fT 5 

5 . g^P«^Srm^(^l«illSE^S?m<^3^^lST?«l^ bX^ 1 Oil 
10 Pit ^^#6 1^ 1 o^l^;^ 7^ 5/ .i: . 
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This intemational search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2- n Claims Nos.: 

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an 
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because they are depoident claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This Intemational Searching Authority foimd multiple inventions in this intemational application, as follows: 

The inventions of claims 1,4 relate to a modulation technique for generating 
an LSB signal by SSB modulation using a high carrier frequency higher than 
the USB signal carrier frequency by the input symbol reference frequency. 

The inventions of claims 2 , 5 relate to a demodulation technique for generating 
a second demodulation signal with a sine wave carrier frequency higher than 
a predetermined carrier frequency of a cosine wave generating a first 
demodulation signal, by the symbol reference frequency. 

(Continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable 
claims. 

As all searchable claims could be searched without efibit justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



^' I ^ I No required additional search fees were timely paid by the applicant Consequently, this intemational search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1,4 
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The invention of claim 3 relates to a demodulation technique for 
detecting a signal before modulation by using a signal on each carrier 
frequency and a signal on adj acent frequency of the USB or LSB side according 
to the FFT output. 
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